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Parhyale hachijoensis sp. nov., from the Izu Islands of Japan, is character- 
ized by the following features: in maxilla 1 the palp is 2-articulate with the 
articulation near the middle of the palp; in gnathopod 1 one of the palmar 
corner spines on the propodus is displaced to the posterior margin; in pere- 
opods 6 and 7 the posterior margins of the propodi are lined with 4 and 3 
groups of spines, respectively; in uropod 1 the peduncle has an ordinary dis- 
tolateral spine; and in uropod 3 the inner ramus is vestigial and fused to the 
peduncle. Parhyale philippinensis sp. nov., from two sites in the Philippines, 
is characterized by the following features: in maxilla 1 the palp is 1-articu- 
late with a constriction slightly beyond the middle of the palp; in gnathopod 
1 the palmar corner spines of the propodus are close together; in pereopods 6 
and 7 the posterior margins of the propodi are lined with 5 groups of spines; 
in uropod 1 the peduncle has an elongate distolateral spine; and in uropod 3 
the inner ramus is fully articulated. The fact that both new species have the 
propodal posterior margins lined with a number of groups of spines in pere- 
opods 6 and 7 suggests that they belong to the P. hawaiensis complex. 

Key Words: Amphipoda, Hyalidae, Parhyale, Southeastern Japan, the 
Philippines. 


Introduction 


Parhyale, described by Stebbing (1897), retains an inner ramus on uropod 3. 
This is a primitive mark in the Hyalidae, which is shared with the genus Paral- 
lorchestes (Barnard 1979). Parhyale is distinguished from Parallorchestes by the 
number of articles of the palp on maxilla 1: in Parhyale the palp is 1-articulate and 
in Parallorchestes it is 2-articulate (Barnard and Karaman 1991). Thirteen species 
are currently assigned to Parhyale (Barnard 1979; Arresti 1989). 

Parhyale hawaiensis (Dana, 1853) and P. fascigera Stebbing, 1897, with full ar- 
ticulation of the inner ramus on uropod 3, were discovered to be distributed in the 
tropics (e.g., Barnard 1979). Thereafter, since Krapp-Schickel (1974) found a pro- 
gressive incorporation of this inner ramus in the Mediterranean Sea species [e.g., 
P. aquilina (Costa, 1853) and P. plumicornis (Heller, 1867)], which formerly had 
been assigned to a different genus, the species number of the genus Parhyale has 
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increased and the distribution range of the genus has been extended into the 
warm-temperate fringe of the tropics (Barnard 1979). 

Of the 13 species of Parhyale, four species, known as the P. hawaiensis com- 
plex—P. hawaiensis, P. multispinosa Stock, 1987 from the Canary Islands, P. iwasai 
Shoemaker, 1956 from Taiwan and southern Japan, and P. basrensis Salman, 1986 
from Iraq—have groups of spines on the propodal posterior margins of pereopods 6 
and 7. 

In the present paper two new species of Parhyale from southeastern Japan and 
the Philippines having groups of spines on the propodal posterior margins of pere- 
opods 6 and 7 are described, and a new generic characteristic of Parhyale is dis- 
cussed. 


Materials and Methods 


Samples were collected by Dr. S. Suda from the intertidal zone at Senjojiki, 
Hachijo Island, Izu Islands, Japan, and by the author at Cagayan De Oro on Min- 
danao and at Tandoyong Island off northwestern Luzon in the Philippines. The 
samples were fixed in 5% buffered formalin sea-water solution and then trans- 
ferred to 70% ethanol. Each individual was dissected and then mounted in 
polyvinyl-lactophenol and stained with lignin pink. All drawings of dissected ap- 
pendages were made with the aid of a camera lucida. The type material of the two 
new species is deposited in the National Science Museum, Tokyo (NSMT). 


Systematics 
Family Hyalidae Bulycheva, 1957 
Genus Parhyale Stebbing, 1897 
Parhyale hachijoensis sp. nov. 
(Figs 1—4) 
[Japanese name: hachijo-minamimokuzu, new] 


Material examined. One male and 1 female under cobbles from the intertidal 
zone at Senjojiki, Hachijo Island (83°03’N, 139°50’E), 17 April 1984. Holotype: male 
(NSMT-Cr.13927, slide mount), 9.4mm, Hachijo Island, 17 April 1984. Allotype: fe- 
male (NSMT-Cr.13928, slide mount), 8.1 mm, same data as holotype. 

Diagnosis. Antennae 1 and 2: flagella long, with 17 and 26+ articles, respec- 
tively; antenna 2 with peduncular articles 4 and 5 elongate. Eyes: relatively small, 
reniform. Maxilla 1: palp 2-articulate with articulation near midlength. Maxilliped: 
ventrodistal margin of palp article 3 with dense long setae. Gnathopod 1: carpus 
lobe, broad, with deeply serration and pectinate long setae; 2 spines on palmar cor- 
ner of propodus displaced from each other; dactylus not aquilinized. Gnathopod 2: 
carpus lacking posterior lobe. Pereopods 6 and 7: posterior margin of propodus 
lined with 4 and 3 groups of spines, respectively. Uropod 1: distolateral spine of pe- 
duncle of ordinary size. Uropod 3: inner ramus fused to peduncle, vestigial, armed 
distally with small seta. 

Description. Male (holotype). Head (Fig. 1g): relatively small; anterior margin 
of lateral cephalic lobe slightly convex; eyes small, reniform. 
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Antenna 1: peduncular article 3 not reaching end of peduncular article 4 of an- 
tenna 2; posterior margin of peduncular articles 2 and 3 with 3 and 2 pairs of 
spines, respectively (Fig. 2a); each article of flagellum with 2 short aesthetascs 
(Fig. 1c); flagellum 17-articulated. Antenna 2: relatively long, about 60% of body 
length; peduncular article 5 subequal in length to articles 3 and 4 combined; inner 
face of peduncular articles 4 and 5 with short spines, posterior margins with 4 
groups of spines (Fig. 2b); each article of flagellum with 2 groups of short setae dis- 
tally (Fig. 1d); flagellum with 26+ articles, twice as long as peduncle. 

Upper lip (Fig. 1a): anterior margin rounded with bristles. Left mandible (Fig. 
2e): lacinia 5-dentate with 6 accessory blades. Right mandible (Fig. 2f): lacinia with 
4 accessory blades, distal end of molar with long, plumose seta. Lower lip (Fig. le): 
ordinary, inner lobes indistinct. Left and right maxilla 1 (Figs 2c, 4d): palp 2-articu- 
late with articulation near middle of palp. Maxilla 2 (Fig. 2d): inner plate with 
large pectinate seta at middle of medial margin; apical setae of outer plate longer 
than that of inner. Maxilliped (Fig. 2i): palp articles 2 and 3 broad; article 4 (Fig. 2j) 
slender, outer and inner margins with 1 and 7 setae, respectively; ventrodistal 
margin of article 3 of palp with dense group of long setae. 

Gnathopod 1 (Fig. 2k): basis with 2 stiff setae on middle of posterior margin; is- 
chium and merus both with long setae; carpus lobe broad, with deep serration and 
pectinate long setae (Fig. 2m); propodus expanded distally, palm oblique, defined 
by spine (outer), posterodistal margin with short spine (inner) (Fig. 21), middle of 
posterior margin with serration and pectinate long setae, inner face with 5 groups 
of setae; dactylus not aquilinized. Gnathopod 2: basis with anterior margin slightly 
concave and lined with small setae; merus weakly extended; propodus with palm 
oblique, simple, lined with short spines (Fig. 3a), palm slightly shorter than poste- 
rior margin, posterior margin with several groups of short setae; dactylus fitting 
palm. Pereopods: pereopods 3-7 each with pair of locking spines; pereopods 3 (Fig. 
3b) and 4 with locking spines subequal in size, posterior margins of propodi lined 
with 3 spines (excluding locking spines); pereopods 5-7 (Fig. 3c, d, e) with distal 
locking spine larger, anterior margins of propodi lined with 4 groups of spines; 
pereopods 6 and 7 with posterior margins of propodi lined with 4 and 3 groups of 
spines, respectively. 

Coxae: coxa 1 (Fig. 1g) extended forward; coxae 2 and 3 with lower margin 
rounded; coxae 1-3 with middle of posterior margin projecting, softly pointed; coxa 
4 broad, with bisinuate posterodorsal excavation; coxal gills of medium size. 

Pleopods 1-3: each peduncle bearing 2 hook spines; inner margin of basal arti- 
cles of inner rami lined with 3, 4, and 3 bent-tip spinules, respectively. 

Epimeron 1 (Fig. 1g): lower margin rounded, posterior margin with 2 small 
setae. Epimeron 2: posterior margin with 4 small setae. Epimeron 3: posterodistal 
corner subacute, with 4 small setae posteriorly. 

Uropod 1 (Fig. 1g): peduncle slightly longer than rami, with marginal spines 
and ordinary-sized distolateral spine; inner and outer rami with 3 and 2 dorsal 
spines, respectively. Uropod 2: inner and outer rami with 2 and 1 dorsal spines, re- 
spectively. Uropod 3 (Fig. 1f): peduncle widely expanded, with 1 main spine; inner 
ramus fused to peduncle, vestigialy, armed distally with small seta; outer ramus 
obliquely truncate, bearing 8 spines. 

Telson (Fig. 1b): cleft completely, inner margin of lobe with short comb setae, 
lateral margin of lobe with 2 plumose setae, apical margin with plumose seta and 
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Fig. 1. Parhyale hachijoensis sp. nov., holotype (male, 9.4mm). a, upper lip; b, telson; c, part 
of flagellum of antenna 1; d, part of flagellum of antenna 2; e, lower lip; f, uropod 3; g, lateral 
view. Scale bars: g=1 mm; a-f=0.2 mm. 
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Fig. 2. Parhyale hachijoensis sp. nov., holotype (male, 9.4 mm). a, peduncular articles of an- 
tenna 1; b, peduncular articles of antenna 2; c, left maxilla 1; d, maxilla 2; e, left mandible; f, 
right mandible; g, accessory blades of left mandible; h, lacinia mobilis and accessory blades 
of right mandible; i, maxilliped; j, article 4 of maxilliped palp; k, gnathopod 1; 1, two palmar 
corner spines and margin of propodus of gnathopod 1; m, part of deep serration and pectinate 
long setae of carpal lobe of gnathopod 1. * Unclear area due to faulty slide mount. Scale bars: 
a-f, i, j, K=0.1 mm; g, h, l, m=0.05 mm. 
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Fig. 3. Parhyale hachijoensis sp. nov. a—e, holotype (male, 9.4mm): a, propodal palm margin 
of gnathopod 2; b-e, propodi and dactyli of pereopods 3, 5, 6, and 7, respectively. f-1, allotype 
(female, 8.1mm): f, proximal part of antenna 1; g, proximal part of antenna 2; h, articles 3 and 
4 of maxilliped palp; i, coxa 2 and brood plate; j, brood setae of brood plate, with detail of one 
seta; k, coxa 4; 1, merus and carpus of pereopod 3. Scale bars: a-l=0.1 mm. 
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Fig. 4. Parhyale hachijoensis sp. nov. a-c, e, f, allotype (female, 8.1mm): a, coxa 1; b, gnatho- 
pod 1; c, gnathopod 2; e, palp of right maxilla 1; f, palp of left maxilla 1. d, holotype (male, 9.4 
mm), palp of right maxilla 1. Scale bars: a-c=0.1 mm; d-f=0.05 mm. 


short spine. 

Female (allotype). Antenna 1: posterior margins of peduncular articles 2 and 3 
each with 3 pairs of spines (Fig. 3). Antenna 2 (Fig. 3g): peduncular articles 4 and 5 
shorter than those of male, spines of posterior margins of peduncular articles 4 
and 5 longer than those of male. 

Left and right maxilla 1 (Fig. 4e, f): palp 2-articulate, with articulation in mid- 
dle of palp. Maxilliped: setae of article 3 of palp not as dense as in male (Fig. 3h). 

Gnathopods (Fig. 4b, c) heavily setose. Gnathopod 1: basis slender; carpus lobe 
deeper than merus, with deep serration and pectinate long setae; propodus subrec- 
tangular, its palm oblique, simple, defined by 2 spines, middle of posterior margin 
with tumidity bearing long setae; dactylus fitting palm. Gnathopod 2: basis with 
extended anterodistal corner; merus with extended distal corner; carpus lobe 


NII-Electronic Library Service 


Japanese Society of Systematic Zoology 


Takehiko Hiwatari 


302 


“uauTeds (9661) S.JaxeWeoys JO UCTJEUTWIeXe-al E BULINDP T EXLeu UO dyed ay) Jo ƏPPTU at} UT UOTJITJSUOO ƏY} PUNOJ (286T) 490IS + 


uray 


ulaJay 


(9861) UeUITeS 


Sd0UaTajay 


payemnonae Amy 


¢ 
a} esu0la 


g 


¢ 
pəzturmnbe 
4JaYjes0} əsoo səurds omy 
(@[eUL) ƏTppru UT UOTPTJ}SUO09 
‘3em e-T 
0E 


apunped o} pəsny 


Yá 
azis AIeupIo 


€ 


p 
pəzturmnbe-uou 
pəverdsip əurds əuo 


əyemope-z 
+97 


pamon Am} 


£ 
ƏZIS ATCUIP1O 


€ 


p 
pəzturmbe 
qJə47ə804 əsofo səurds om} 
ƏÇPpIU UL WOTOTIT}sUO0D 
‘a}eMNIT}LE-T 
61 


"Aou ‘ds sisuauiddiiyd ‘q 


“AOU ‘ds sisuaohiyapy “J 


9861 UEWTES sisuausng ‘A 


snured Ieuul ‘£ podoin, 
snuled Jeyno uo səurds 
Tesiop Jo Jaqumu ‘q podoiq 
apounpad jo əurds [e1a1e[oIstp ‘T podoin 
UIs IeUI IOT1a}sod Tepodo.1d uo səurds Jo 
sdnods jo Jequinu ‘z podosiag 
UIs1eU IO1Ja}sod Tepodo.id uo sautds jo 
sdno.13 Jo Jaquinu ‘9 podoaiag 
snjAjoep ‘T podoyyeuy 
səurds MO} Jautoo Teurfed ‘q podoyyeuy 


dyed ‘T eyixew 
səpe Ieyasey Jo Jaqumu ‘z euusjuy 


NII-Electronic Library Service 


dIJSTIaJIBIeYD 


(L861) 4903 

(6861) Bsemy] (L86T) 4903S ‘(9S61) JexeWe0ys SeoUla.lejoy 

é pajemore Amy paeme Amy snurel Iəuur ‘g podoig 
snw Jajno uo səurds 

G 9 rá Tesqop jo Jaequinu ‘q podon 

ƏZIS ÁTEUIpIO ayesuoy[a ayesuoya əpunpəd jo oulds TeleyeTOIsTp ‘T podoaIn 
Uls.1eU JOL1aj1sod Tepodo.id uo seutds jo 

€ L i4 sdnoa3 Jo Jaquinu ‘z podosIəd 
UIsIeW IOlJe}sod Tepodoid uo səurds jo 

i4 L Pg sdnoaé jo Jequinu ‘9 podoalag 

é peztultinbe-uou pezturpinbe snjAjoep ‘q podoyyeuy 


1əų4ə304 VsSO[D sauTds OM} 
9[PPIW Ul UOTIOIIJsUOo 
‘IJE MIMJAIL-T 
oE 


pəverdsrp əurds auo 
ƏPPPpIU UT UOTPIJSUOD 
‘3Jemonae-I 
Eg 


pəverdsrp əurds ato 
x9]PPIU UT UOTIOIYSUOD 
‘ayeMoryIe-T 
66-16 


soulds OM} JəU109 Tewyed ‘q podoyyeuy 


dred ‘q elixer 
səpe IeTjesey Jo Jaqumu ‘7 euuajUy 


9S6T “TOHEWOOYŞ ISONI ‘J 


LB6T ‘Y30IS DsoUuldsizjniu ‘d 


(ES8I VULA) SISUIDMNDY `d 


IJSTƏPLYJ 


‘L pue 9 spodoaied jo surge 1014a}sod Tepodoad 
94} Uo səuds jo sdnois JALy sIəqUWƏWU [Te YOTYM UT KALWI sisuatpmDY ajpcysnd I) 0} ZUBUOTƏq SƏS IJVAYAÐJ Jo UOsTTedWOD ‘I AQEL 


Japanese Society of Systematic Zoology 


Two new Parhyale from Japan and the Philippines 353 


slightly deeper than merus, with deep serration and pectinate long setae; propodus 
with palm oblique, defined by 2 spines, middle of posterior margin with a strong 
tumidity bearing long setae; dactylus fitting palm. 

Coxae: coxa 1 (Fig. 4a) extended forward; coxa 4 (Fig. 3k) slightly broad, with 
bisinuate posterodorsal excavation. 

Pereopod 3 (Fig. 31): distal end of anterior margin of merus with long spine. 

Pleopods 1-3: each peduncle bearing 2 hook spines, inner margin of basal arti- 
cle of inner ramus lined with 2, 4, and 5 bent-tip spinules, respectively. 

Brood plate: brood plate of gnathopod 2 (Fig. 3i) subovate, extending well be- 
yond basis; margin with 90 medium-long hooked setae (Fig. 3j). Brood pouch 
empty. 

Remarks. Parhyale hachijoensis resembles P. iwasai as drawn by Iwasa (1939), 
but the new species is distinguished from the latter by the following features: in 
the maxilliped the ventrodistal margin of palp article 3 has dense, long setae (vs. 
sparse setae); in the male gnathopod 1 the propodus expanded distally (vs. a slen- 
der, concave posterior margin), and one of the palmar corner spines is displaced to 
the posterior margin (vs. palmar corner spines close together) (see Table 1). 

Parhyale hachijoensis is also close to P. hawaiensis, as drawn by Shoemaker 
(1956), but the new species can be distinguished from the latter by the following 
points: in maxilla 1 the palp is 2-articulate and the tip of the palp reaches slightly 
beyond the outer plate (vs. palp 1-articulate, and the tip of the palp not reaching 
the distal end of the outer plate); in pereopod 6 the carpus and propod are robust 
(vs. slender), and the anterior and posterior margins of the propodus are lined 
with four and four groups of spines (excluding locking spines), respectively (vs. 
five to eight and two to four groups of spines, respectively); in uropod 1 the disto- 
lateral spine of the peduncle is not elongate (vs. elongate); in uropod 3 the inner 
ramus is fused to the peduncle (vs. inner ramus fully articulated) (see Table 1). 

Habitat. The new species occurred under cobbles in the intertidal zone. 

Distribution. The new species has been found only at Hachijo Island in the 
Izu Islands of southeastern Japan. 


Parhyale philippinensis sp. nov. 
(Figs 5-8) 


Material examined. One male and 1 ovigerous female on Ulva sp. at the low 
tide line at Cagayan De Oro, Mindanao Island, the Philippines (8°30’N, 124°45’E), 11 
May 1982; 1 male (8.6mm), the same place, 15 May 1982; 6 males (14.2 mm, 13.6 mm, 
12.1mm, 10.8mm, 10.7mm, 10.4mm) and 1 ovigerous female (10.2 mm), in seagrass 
debris on rocks, Bolinao, Tandoyong Island, off northwestern Luzon Island, the 
Philippines (16°25'N, 119°50’E), 23 April 1982. Holotype: male (NSMT-Cr.13929, slide 
mount), 10.0mm, Cagayan De Oro, the Philippines, 11 May 1982. Allotype: oviger- 
ous female (NSMT-Cr.13930, slide mount), 6.6mm, same data as holotype. 

Diagnosis. Antennae 1 and 2: flagella long, with 19 and 30 articles, respec- 
tively; antenna 2 with peduncular articles 4 and 5 elongate. Eyes: relatively small, 
reniform. Maxilla 1: palp 1-articulate with constriction slightly beyond midlength. 
Maxilliped: ventrodistal margin of palp article 3 with dense long setae. Gnathopod 
1: carpus lobe broad, with deep serration and pectinate long setae; propodus pal- 
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mar corner spines closely set; dactylus aquilinized. Gnathopod 2: carpus lacking 
posterior lobe. Pereopods 6 and 7: posterior margins of propodi lined with 5 groups 
of spines. Uropod 1: peduncle with elongate distolateral spine. Uropod 3: inner 
ramus fully articulated. 

Description. Male (holotype). Head (Fig. 5g): relatively small; eyes small, reni- 
form. 

Antenna 1: peduncular article 3 not reaching end of peduncular article 4 of an- 
tenna 2 (Fig. 5g); each article of flagellum with 2 short aesthetascs (Fig. 5c); faces of 
peduncular articles 1-3 naked; flagellum 19-articulated. Antenna 2: relatively long, 
about 55% of body length; peduncular article 5 slightly longer than article 4; arti- 
cles 4 and 5 with several groups of short setae and spines (Fig. 6b); each article of 
flagellum with 4 groups of short setae distally (Fig. 5d); flagellum 30-articulated, 
about twice as long as peduncle. 

Upper lip (Fig. 5a): anterior margin rounded with bristles. Left mandible (Fig. 
6e): lacinia 5-dentate with 6 accessory blades. Right mandible (Fig. 6f): lacinia with 
4 accessory blades, distal end of molar with long plumose seta. Maxilla 1 (Fig. 6c): 
palp l-articulate with constriction slightly beyond midlength. Maxilla 2 (Fig. 6d): 
inner plate with large pectinate seta at middle of medial margin; apical setae of 
outer plate longer than that of inner. Maxilliped (Fig. 6g): palp articles 2 and 3 
broad; article 4 (Fig. 6h) slender, outer and inner margins with 1 and 7 setae, re- 
spectively; ventrodistal margin of palp article 3 with dense long setae. 

Gnathopod 1 (Fig. 6i): basis with 2 stiff setae in middle of posterior margin; 
merus with long setae; carpus lobe broad, with deep serration (Fig. 6j) and pecti- 
nate long setae; propodus expanded distally, palm oblique, 2 corner spines closely 
set, posterior margin with setae on distal half, inner face with 3 groups of stiff 
setae; dactylus fitting palm, inner margin minutely ridged, straight, aquilinized. 
Gnathopod 2: propodus with palm convex and with hollow near defining corner, 
lined with short spines (Fig. 7a) [in drawing, palmar spines look smaller than ac- 
tual size because of erect spines on inner and outer faces; cf. other male’s 
(B.L.=13.6mm) palmar spines (Fig. 8g)], posterior margin slightly longer than 
palm, with small setae; dactylus fitting palm. Pereopods: pereopods 3-7 each with 
pair of locking spines; pereopods 3 and 4 (Fig. 7b) with locking spines subequal in 
size, posterior margins of propodi lined with 3 spines (excluding locking spines); 
pereopods 5-7 (Fig. 7c, d, e) with distal locking spine larger, anterior margins of 
propodi lined with 5, 7, and 5 groups of spines, respectively; pereopods 6 and 7 with 
posterior margins of both propodi lined with 5 groups of spines; dactyli of all pere- 
opods with apical nail, inner margin smooth, with robust inner setule near middle. 

Coxae: coxa 1 (Fig. 5g) extended forward; coxae 24 with lower margin 
rounded; coxae 1-3 with middle of posterior margin projecting, softly pointed; coxa 
4 broad, with bisinuate posterodorsal excavation; coxal gills relatively large. 

Pleopods 1-3: each peduncle bearing 2 hook spines; on pleopods 1 and 3, inner 
margin of basal article of inner ramus lined with 5 and 6 bent-tip spinules, respec- 
tively (that of pleopod 2 obscure owing to poor slide mount). 

Epimera 1-3 (Fig. 5g): with 3, 8, and 6 small setae on posterior margins, respec- 
tively. 

Uropod 1 (Fig. 5g): peduncle slightly longer than rami, with marginal spines 
and elongate distolateral spine, latter about 30% as long as outer ramus; outer and 
inner rami with 5 and 4 dorsal spines, respectively. Uropod 2: both inner and outer 
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rami with 3 dorsal spines. Uropod 3 (Fig. 5f): peduncle widely expanded, with 1 
main spine; inner ramus fully articulated; outer ramus obliquely truncate, bearing 
7 spines. 

Telson (Fig. 5b) cleft completely, inner margins of lobes with short comb setae, 
lateral margins with 2 plumose setae each, apical margin with plumose seta and 
short spine. 

Female (allotype). Antenna 1 (Fig. 7f): anterior margins of peduncular articles 
1 and 2 with a few short setae each. Antenna 2: peduncular articles 4 and 5 shorter 
than those of male (Fig. 7g). 

Maxilla 1 (Fig. 7h): palp 2-articulated, articulation positioned slightly beyond 
midlength. Maxilliped (Fig. 7j): setae of palp article 3 not as dense as in male. 

Gnathopod 1 (Fig. 8b): carpus similar to that of male, lobe broad, with deep ser- 
ration and pectinate long setae; propodus subrectangular, palm oblique, simple, 
defined by 2 spines, distal half of posterior margin bearing setae; dactylus fitting 
palm. Gnathopod 2 (Fig. 8c): basis expanded distally, anterodistal corner extended; 
carpus similar to that of gnathopod 1, lobe broad, with deep serration and pecti- 
nate long setae; propodus expanded in middle, palm oblique, simple, defined by 2 
spines, distal half of posterior margin bearing setae; dactylus fitting palm. 

Coxae: coxa 1 (Fig. 8a) extended forward; coxa 4 (Fig. 7i) slightly broad, with 
bisinuate posterodorsal excavation. 

Brood plate (Fig. 7k): brood plate of gnathopod 2 subovate, reaching ca. 30% be- 
yond basis of gnathopod 2, margin with 68 hooked setae of medium length (Fig. 71). 
Egg number 9. 

Young male (5.6mm). Maxilla 1 (Fig. 8d): palp l-articulated, constricted slightly 
beyond midlength. Maxilliped (Fig. 8f): setae of palp article 3 not as dense as in 
adult male. Gnathopod 2 (Fig. 8e): carpus with long setae on narrow lobe. 

Remarks. Parhyale philippinensis resembles P. hachijoensis, but the present 
new species is distinguished from the latter by the following features: in antenna 1 
the posterior margins of peduncular articles 1, 2, and 3 have no spines (vs. several 
pairs of spines); in antenna 2 peduncular articles 3, 4, and 5 have sparse, short 
spines (vs. long, dense spines); in maxilla 1 of the male, the palp is 1-articulate with 
a constriction slightly beyond midlength (vs. 2-articulate with the articulation 
slightly beyond midlength); in gnathopod 1 the two propodal palmar corner spines 
are close together (vs. one of them displaced to the posterior margin); in uropod 1 
the peduncle has an elongate distolateral spine (vs. an ordinary distolateral spine); 
in uropod 3 the inner ramus is fully articulated (vs. fused to the peduncle and ves- 
tigial); and gnathopod 2 of the female, the middle of the posterior margin of the 
propodus is slightly expanded (vs. strongly tumid) (see Table 1). 

Parhyale philippinensis is also close to P. hawaiensis, as drawn by Shoemaker 
(1956), but the new species can be distinguished from the latter by the following 
points: in the male gnathopod 1 the propodal palmar corner spines are closely set 
(vs. widely displaced); in pereopod 6 the propod posterior margin is lined with five 
groups of spines (vs. two to four groups of spines); in uropod 1 the outer ramus has 
five dorsal spines (vs. two dorsal spines); and in the female gnathopod 2 the propod 
palm is weakly oblique and shorter than the posterior margin (vs. palm strongly 
oblique and longer than posterior margin) (see Table 1). 

Stock (1987) stated that the morphology of fully adult males of the P. hawaien- 
sis complex is characterized by the following 3 features: 1) one of the palmar corner 


NII-Electronic Library Service 


Japanese Society of Systematic Zoology 


356 Takehiko Hiwatari 


al ray 

carer aa 
és a eh 1 
aa Feisty -t 
eR Traer + opis 


Ee Fj 
F APET 
ee 


Fig. 5. Parhyale philippinensis sp. nov., holotype (male, 10.0mm). a, upper lip; b, telson; c, 
part of flagellum of antenna 1; d, part of flagellum of antenna 2; e, lower lip; f, uropod 3; g, lat- 
eral view. Scale bars: g=1 mm; a-f=0.2mm. 
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Fig. 6. Parhyale philippinensis sp. nov., holotype (male, 10.0mm). a, peduncular articles of 
antenna 1; b, peduncular articles of antenna 2; c, maxilla 1; d, maxilla 2; e, left mandible; f, 
right mandible; g, maxilliped; h, article 4 of maxilliped palp; i, gnathopod 1; j, part of deep ser- 
ration of margin of carpal lobe of gnathopod 1 (pectinate long setae omitted). Scale bars: 
a-i=0.1 mm; j=0.05 mm. 
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Fig. 7. Parhyale philippinensis sp. nov. a—e, holotype (male, 10.0mm): a, propodal palm mar- 
gin of gnathopod 2; b-e, propodi and dactyli of pereopods 4-7, respectively. fl, allotype (fe- 
male, 6.6mm): f, peduncular articles of antenna 1; g, peduncular articles of antenna 2; h, palp 
of maxilla 1; i, coxa 4; j, articles 3 and 4 of maxilliped palp; k, coxa 2 and brood plate; 1, brood 
setae of brood plate. Scale bars: a-g, i, kK=0.1 mm; h, j, 1=0.05 mm. 
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Fig. 8. Parhyale philippinensis sp. nov. a-c, allotype (female, 6.6mm): a, coxa 1; b, gnatho- 
pod 1; c, gnathopod 2. d-f, young male (5.6 mm): d, palp of maxilla 1; e, distal part of gnathopod 
2; f, articles 3 and 4 of maxilliped palp. g, male (13.6 mm), propodal palm margin and dactylus 
of gnathopod 2. Scale bars: a—c, e, g=0.1 mm; d, f=0.05 mm. 
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spines of gnathopod 1 is displaced to the posterior margin; 2) the dactylus of 
gnathopod 1 is widened in the middle (called “aquilinization”’’); and 3) the setifer- 
ous lobe of the carpus is fully absent. With regard to characteristic 1, Stock (1987) 
also mentioned that the two palmar corner spines in subadult specimens are set 
closely together, but after the next molt, they become spaced. Although character- 
istics 2 and 3 fit P. philippinensis, the first does not. Although one might suspect 
that individuals of P. philippinensis with the two palmar corner spines close to- 
gether might be subadults of the P. hawaiensis complex, the maximum male body 
length (14.2 mm) among the specimens examined in this study indicates that the 
specimen must have been fully adult. In all of these specimens the two palmar cor- 
ner spines were set close together, as in the holotype (body length 10.0 mm). This 
means that the lack of displacement of the two palmar corner spines in the fully 
adult male is probably fixed genetically. Therefore, P. philippinensis is judged to 
belong to the P. hawaiensis group but outside of Stock’s (1987) category. 

Habitat. The new species occurred on a green alga, Ulva sp., at the low tide 
line and in seagrass debris on rocks. The species was not able to saltate in air. 

Distribution. The new species was found only at two coastal sites in the 
northern and southern Philippines. 


Discussion 


In the remarks on the two new species, Parhyale hachijoensis is distinguished 
from P. hawaiensis and P. iwasai, and P. philippinensis from P. hawaiensis. In addi- 
tion, differences between the characteristics of the two new species and those of P. 
multispinosa and P. basrensis are shown in Table 1. Parhyale hachijoensis can be 
distinguished from P. multispinosa by the characteristics of the palp of maxilla 1, 
pereopods 6 and 7, and uropods 1 and 3; and from P. basrensis by the characteris- 
tics of antenna 2, the palp of maxilla 1, gnathopod 1, and uropod 3. Parhyale philip- 
pinensis can be distinguished from P. multispinosa by the characteristics of an- 
tenna 1 and the propodus and dactylus of gnathopod 1; and from P. basrensis by the 
characteristics of antenna 2 and uropod 1. 

As mentioned in the Introduction, the generic characteristic that distinguishes 
Parhyale from Parallorchestes is the presence of a 1-articulate palp on maxilla 1 
(Barnard and Karaman 1991); however, there is a weak articulation near the mid- 
dle of the palp (2-articulate) on both the left and right maxillae 1 in male and fe- 
male Parhyale hachijoensis (Figs 2c, 4d, e, f), as well as in female P. philippinensis 
(Fig. 7h). The supposed generic characteristic of Parhyale is thus of no distinguish- 
ing value. Instead, I suggest following re-examination of this palp in the type mate- 
rial of other Parhyale species, a weak articulation or constriction near the middle 
of the palp might prove useful as a new generic characteristic of Parhyale. 

Until now, 13 species of Parhyale have been described, and maxilla 1 of 11 of 
these has been illustrated. Eight species show a constriction near the middle of the 
palp. This feature is not shown in the illustrations of the other three species, but it 
might have been overlooked because it is quite tiny. Shoemaker (1956) mentioned 
with respect to the inner ramus of uropod 3, “An inner ramus on uropod 3 could 
easily have been overlooked”, and the same is true for this palp. In fact, Stock 
(1987) found a weak constriction in the middle of the palp on maxilla 1 of P. 
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hawaiensis upon re-examination of the specimen drawn by Shoemaker (1956). A 
weak articulation or constriction near the middle of the palp of maxilla 1 might be 
regarded as the same state that is present in Parallorchestes. The difference be- 
tween the two is the position of the articulation, in Parhyale near the middle of the 
palp, but in Parallorchestes at the extreme basal end of the palp [see the illustra- 
tions of Parhyale kurilensis (Iwasa, 1934), which was synonymous with Parallorch- 
estes ochotensis (Brandt, 1851)(Barnard 1979), and of Parallorchestes asiaticus 
Tzvetkova, 1990]. A difference in the position of this articulation may not be suffi- 
cient in itself as a generic character alone, but this proposal is a starting point for 
more detailed study of the Parhyale-Parallorchestes complex. 
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